A functional five-enzyme complex of chloroplasts involved in the Calvin cycle.
A complex of five different enzymes: ribose-phosphate isomerase, phosphoribulokinase, ribulose-bisphosphate carboxylase/oxygenase, phosphoglycerate kinase and glyceraldehyde-phosphate dehydrogenase, has been purified from spinach chloroplasts. These enzymes catalyse five consecutive reactions of the Calvin cycle, of which the two reactions catalysed by phosphoribulokinase and ribulose-bisphosphate carboxylase/oxygenase are unique to this cycle. The five-enzyme complex has been purified by successive chromatographies on DEAE-Trisacryl, Sephadex G-200 and hydroxyapatite. The homogeneity of the complex has been tested by analytical centrifugation and electrophoresis. Depending on the technique used to estimate its molecular mass, the value obtained varies between 520 kDa and 536 kDa. In addition to the five enzymes mentioned above, the complex contains a 65-kDa polypeptide. The quaternary structure of these enzymes in the complex appears to be different from what has been described for the individual enzymes in the 'noncomplexed state'. The five-enzyme complex is functional as glyceraldehyde 3-phosphate is formed from ribose 5-phosphate. Preliminary experiments suggest that channelling of reaction intermediates occurs within the complex.